By autoradiography it has been demonstrated that parenterally administered S 35 as sulfato is localized in the area of arterial plaque formation in rabbits with induced atherosclerosis. Dialysis of such tissue, after fat extraction to rid the tissue of inorganic sulfate, shows a much larger amount of sulfate remaining in the aortas of diseased animals as compared to controls suggesting that it is in combination with the mucopolysaccharides of the artery.
T HE localization of calcium 45 and phosphorus 32 in aortic atherosclerotic plaques of rabbits in long term experiments has been demonstrated by this laboratory with autoradiography. 1 ' 2 The success of these experiments and the speculation as to the role of the connective tissue moiety in plaque formation led to the present investigation which deals with the use of S 35 as sulfate incorporated in rabbit aorta during induced atherosclerosis.
Methods
A group of 15 rabbits were used in this experiment. Eight animals served as controls and were fed Kockland Babbit Kation Pellets. The other 7 were given the same basic diet to which was added daily 10 ml. of corn oil and 1 Gm. of cholesterol. Over a period of 12 weeks each animal was given subcutaneously a total of 285 yiic. of S 35 as sodium sulfate. The total dose was divided into 15 equal injections, given at 5 to 6 day intervals. At the end of the 12 week period all rabbits were sacrificed, 25 ml. of blood taken from the heart and the aortas removed.
The aortas were sectioned longitudinally, washed thoroughly with water and placed in 50 ml. of acetone for 30 min. The specimens were then sealed in Saran wrap and placed intimal side down on No-Screen Medical X-ray Film in a suitable cassette for a period of 8 days to obtain autoradiograms. Each artery in turn was transferred to a A\ T aring blender which contained 30 ml. of acetone.
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Maceration of the tissue was carried out for 10 min. after which the mixture was filtered on a small Biiehner and dried by suction. The dried, macerated tissue was weighed and transferred to 25 ml. Erlenmeyer flasks. The radioactivity of the acetone extract was negligible. To each flask containing the macerated residue were added 5 ml. of 2 per cent sodium hydroxide. Twenty four hours of agitation at room temperature on a "Warburg mechanical shaker (90 oscillations/min.) solubilized the contents of the flasks. The contents of each flask was transferred to a 10 ml. volumetric flask and diluted to the mark with distilled water. After thorough mixing 2 ml. was removed from each flask for a radio count. The remainder (8 ml.) of the solution in each flask was transferred to 15 cellophane bags for dialysis to remove inorganic sulfate. Dialysis was carried out for 60 hours with running distilled water at the end of which time the pH of the solution was approximately 8. The contents of the dialyzed solution were then prepared for a radio sulfate count. To accomplish the count for both the 2.0 ml. aliquot (total sulfate) and the dialyzed solution, the following procedure was employed.
Each solution was transferred to a 150 ml. beaker and placed on a sand bath which was at a temperature not to exceed 120 C. Each sample was digested with 6 ml. of 28 per cent chloric acid. At the point of incipient dryness the beaker was cooled and 1 ml. of saturated ammonium carbonate solution was added. The mixture was then returned to the same bath and evaporated to dryness. After cooling, the salts were dissolved in 75 ml. of distilled water. One ml. of .05M ammonium sulfate solution was added as carrier. The solution was made just acid to methyl red with dilute hydrochloric acid and brought to boiling. Then 1.0 ml. of 0.1M barium chloride was added. The samples were permitted to stand warm for one hour before filtering with slight suction through No. 42 What-Circulation Research, Volume Vlll, January I960 267
Figure 1
Autoradiographs and corresponding photographs of rabbit aortas S and 6 (cholesterol fed) and 9 and 1.2 (normal). limn paper. Counts wore made on the dried precipitate using 1 n mica end-window Geiger Tube (Trncerlab TGC-2) and sealer.
Essentially the same analytical technic was used in the analysis of the serum.
Results and Discussion
In figure 1 may be seen a photograph and auto radiograph of the aortas of 2 normal and 2 cholesterol fed rabbits. Babbits 6 and 8 are from the cholesterol fed animals, while rabbits 9 and 12 are Prom the control group. There can be little doubt that considerable localization of S 3r > occurs in the plaqued areas. From the analysis shown in table ] it may be seen that the radio count for S aa is considerably higher for both total S 3r ' and that re-maining after dialysis when cholesterol fed animals are compared to controls.
The cholesterol fed animals have 1.9 times as much radio sulfate in their aortas as have the normal animals. The autoradiographs are in qualitative agreement with this. An effort was made to localize this sulfur concentration. Bostroem 3 established some time ago that parenteral inorganic sulfate is not utilized in the synthesis of sulfur containing amino acids, but that it does combine with mucopolysaccharide components of tissue.' 1 The dialysis was undertaken to remove sulfate in all but this type of combination. It appears from table 1 that more sulfate remains in the dialyzed arterial tissue of the cholesterol fed animals than in that, of the controls. Tims, while the cholesterol fed animals have 1.9 times as much total radio sulfate as the normals, they have 2.4 times as much bound sulfate. The results of: the serum analysis are shown in table 2. An unexpectedly marked difference was found between the two groups of animals. The total, serum radio sulfate of the cholesterol fed group was 3.4 times as great as that of the control group. Under the conditions of the experiment it would appear that the difference in radio sulfate concentration must actually mirror a difference in the serum sulfate concentration. Both groups received identical injections at a given time. The injections were given over a 12 week period, the last one having be?n administered the day before the animals were sacrificed. The difference in weight between the 2 groups was Circulation Research, Volume VIII, January 1960 slight, on the average the normal animals were 11 per cent heavier at the end of the experimental period. The differential in serum sulfate count between the 2 groups was lowered slightly by dialysis, the cholesterol fed group showing 2.9 times as much bound radio sulfate as did the normals. No explanation of the serum data will be attempted here since, at best, an interpretation would be speculative. The findings are submitted as an objective observation.
Comparison of Aortic S*' 1 Count as Sulfate between Cholesterol Fed and Normal Rabbits
Summary Sulfur 85 as sulfate was given parenterally to a group of 15 rabbits. Simultaneously atherosclerosis was induced in 7 of the animals through cholesterol feeding. After 12 weeks of such a regime it was found that the S i!r ' concentration in the arterial tissue of the atherosclerotic animals was greater than in the controls. This was the case both before and after dialysis. It is assumed that the nondialyzable sulfur is associated with the mucopolysaccharide component of arterial tissue. Arterial auto radiograms of cholesterol fed and control animals demonstrate that the greatest localization of sulfur occurred in the areas containing plaques.
It is of further interest that serum levels of sulfur before and after dialysis were approximately three times as great in the atherosclerotic animals as that found in the controls.
